A total of 125 random samples of fresh chicken, meat beef and beef meat products viz: minced meat, beef burger and sausage (25 for each), were collected from different shops in Benha city. The bacteriological examination of the samples indicated the isolation of food-borne pathogens from 79 positive samples (63.2%) where, 113 isolates of food-borne pathogens were recovered from these samples, includes E. coli (46.9%), Salmonellae (17.7%) and S. aureus (35.4%). They were isolated from minced meat samples (28.3%) followed by sausage, chicken meat, beef meat and beef burger samples with an incidence of 21.2%, 19.4%, 18.6%, and12.4%, respectively. E. coli strains (53) were isolated mostly from minced meat samples (13 = 24.5%) followed by sausage (12 = 22.6%), beef meat (11 = o 20.8%), chicken meat (10 = 18.9%) and beef burger samples (7 = of 13.2%). Different serotypes of E. coli (O55:H7, O78, O111:H4, O26:H11, O119:H4, O125:H18 beside 10 untyped strains) were recorded. All E. coli strains are sensitive to enrofloxacin, cefotaxime, gentamycin and norfloxacin. Salmonella strains (20) were isolated from minced meat (7 = 35%), sausage and chicken meat (4 = 20.0% for each one), beef meat (3 = 15%) and beef burger samples (2=10%).Three serotypes of Salmonellae were isolated as S. Typhimurium (10 = 50%), S. Enteritidis (8 = 40%) and S. Typhi (2 = 10%) were recorded. The isolated Salmonella strains were highly sensitive to gentamycin, norfloxacin, enrofloxacin, ciprofloxacin and cefotaxime. S. aureus strains (40) were isolated from minced meat (12 = 30%), sausage and chicken meat (8 = 20% for each one), beef meat (7 = 17.5%) and beef burger (5 = 12.5%). All isolated strains were coagulase positive S. aureus. 6 strains out of 10 randomly examined S. aureus strains (60.0%) were enterotoxigenic and classified according to type of toxin into (3A, 1B, 1C, 1A&C). Moreover, the isolated S. aureus was highly sensitive to norfloxacin, enrofloxacin, gentamycin and ciprofloxacin.
INTRODUCTION
eat and meat products are the most palatable of highly nutritive value foods for human being as they are important sources for protein, fat, essential amino acids, minerals, vitamins and other nutrients (Biesalski, 2005) . The intact tissues of healthy slaughtered birds and animals are mostly sterile but the meat may be contaminated during processing from the hands, worker's clothes, knives, the hide, the gut or from the environment resulting in an inferior or even unfit quality for human consumption. Contaminated chicken, beef and meat products may constitute a public health hazard (Ahmed and Ismail, 2010 and Datta et al., 2012) . The most important bacterial pathogens in chicken meat, beef meat and meat products that are responsible for food-borne infections include E. coli, Salmonellae and coagulase positive S.aureus (Abdaslam et al., 2014 , Ezzat et al., 2014 and Saif ,2015 . Cattle is the most important reservoir for Enteropathogenic E. coli where carcass contamination mainly occurs during the hide removal process or evisceration and its M BENHA VETERINARY MEDICAL JOURNAL, VOL. 29, NO. 2:47-59, DECEMBER, 2015 presence in great number could easily give rise to public health hazards (Phillips et al., 2006) . E.coli is commonly non-virulent but some strains have adopted pathogenic or toxigenic virulence factors that make them virulent to human and animals (Gi et al., 2009 and Datta et al., 2012) . Infections with Salmonellae and coagulase positive S. aureus, are the causative agents of two thirds of food-borne disease outbreaks causing gastroenteritis and rarely acquired directly from raw meat but mostly occurs either due to excessive handling or contamination during or after cooking of meat and meat products (Busani et al., 2005) . The emergence of antimicrobial resistance among E. coli, Salmonella and staphylococci strains of animal and poultry origin has important public health implications. Several studies showed that drug-resistant E. coli, Salmonella and Staphylococci infections in human were caused by strains from animals and poultry and that those infectious agents harbored the same mobile resistance genes as were found in diverse bacterial species from a variety of animal sources (Khan et al., 2009 , Hammerum and Heuer, 2009 and Husain, 2010 . As the level of contamination of both chicken meat and beef meat and its products with different food-borne pathogens constitutes serious problems for consumers, so, the present study was conducted to throw light over the bacterial status of chicken, beef meat and common meat products (minced meat, beef burger and sausage) at Kaliobia Governorate.
MATERIAL AND METHODS

Samples collection
A total of 125 random samples of fresh broiler chicken, meat beef and beef meat products viz: Minced meat, beef burger and sausage (25 for each), were collected from different shops at Benha city. Each examined sample was taken alone in sterile plastic bags, kept in icebox and transferred with minimum delay to the laboratory for bacteriological examination. LTD. Tokyo, Japan) and their In-Vitro antimicrobial Sensitivity using the disc and agar diffusion method according to Edwards and Ewing (1972) , Koneman et al., (1997) and Quinn et al., (2002) .
Bacteriological examination
Isolation of Salmonella strains:
Isolation and identification of salmonella strains morphologically by Gram-stain, biochemically, serologically by slide and tube agglutination tests, (using antisera of Wellcome Diagnostic, Division of the Wellcome Foundation Limited Dartford, England) and their In-Vitro anti-microbial Sensitivity using the disc and agar diffusion method according to Kauffman (1973) , Koneman et al., (1997 ), ISO 6579 (2002 and Quinn et al., (2002) .
Isolation of S. aureus strains:
Isolation and identification of S. aureus morphologically by Gram stain and biochemical tests, their In-Vitro antimicrobial Sensitivity using the disc and agar diffusion method and detection of Enterotoxins producing isolates by SET-RPLA technique according to Igarashi et al., (1986) , Quinn et al., (2002) and Arora, (2003) .
RESULTS
The bacteriological examination of studied samples revealed that, food-borne pathogens (E. coli, Salmonellae and S. aureus) Table ( 2). The results of E. coli isolation ( Table, 3) showed that, 53 strains were isolated mostly from minced meat samples (13= 24.5%) followed by sausage (12=22.6%), beef meat (11=20.8%), chicken meat (10 = 18.9%) and beef burger samples (7=13.2%). The results of serological identification of E. coli isolates Table ( Table ( 5) showed that, the isolated E. coli were highly sensitive to enrofloxacin (92.4%), cefotaxime (90.5%), gentamycin (86.8%) and norfloxacin (84.9%). Meanwhile, they were moderately sensitive for ciprofloxacin (79.3%) and doxycycline (75.5%). Moreover, they were resistant for trimethoprim/ sulphamethoxazol (28.3%), erythromycin (26.4%), neomycin (24.5%), pefloxacin (11.3%), streptomycin (7.5%) and ampicillin, amoxicillin, oxytetracycline with (5.7%) for each. The results of Salmonella isolation ( Table, 6 ) appeared that, a total of 20 Salmonella strains were isolated from minced meat (7=35.0%), sausage and chicken meat (4=20.0% for each one), beef meat (3=15.0%) and beef burger samples (2=10.0%). The results of serological identification of Salmonella Isolates, table (7) revealed that, 20 strains were serotyped as S. Typhimurium (10=50.0%), S. Enteritidis (8=40.0%) and S. Typhi (2=10.0%). Moreover, The invitro sensitivity tests for the isolated Salmonella strains Table ( 8) showed that, the isolated Salmonella strains were highly sensitive to gentamycin, norfloxacin (85.0%) for each,enrofloxacin , ciprofloxacin (80.0%) for each and cefotaxime(75.0%). Meanwhile, they were moderately sensitive for doxycycline (65.0%) and weakly sensitive for trimethoprim/ sulphamethoxazol (55.0%) and neomycin (50.0%). Moreover, they were resistant for erythromycin (40.0%), pefloxacin (30.0%), ampicillin, amoxicillin, streptomycin with (10.0%) for each and oxytetracycline (5.0%). The results of S. aureus isolation (Table, 9) revealed that, 40 strains were isolated from minced meat (12=30.0%), sausage and chicken meat (8=20.0% for each one), beef meat (7=17.5%) and beef burger (5=12.5%). All isolated strains were coagulase positive S. aureus. The results of SET -RPLA test cleared that 6 strains out of 10 randomly examined strains (60.0%) were enterotoxigenic and classified according to type of toxin into (3A,1 B, 1C, 1A & C). Moreover, The in-vitro sensitivity tests for the isolated S.aureus Table ( 10) showed that, the isolated S. aureus were highly sensitive to norfloxacin (95.0%), enrofloxacin (92.5%), gentamycin (90.0%), ciprofloxacin (87.5%) and cefotaxime (82.5%). Meanwhile, they were weakly sensitive to trimethoprim/ sulphamethoxazol (55.0%), and pefloxacin (52.5%). Moreover, they were resistant for neomycin (42.5%), erythromycin (37.5%), doxycycline (32.5%), streptomycin (10.0%) and ampicillin, amoxicillin, oxytetracycline with (7.5%) for each. Percentage in relation to total number of collected samples (125) 4. DISCUSSION Foodborne illnesses caused by E. coli, Salmonella species and S. aureus represented a major public health problem worldwide.
These pathogens are transmitted mainly through consumption of contaminated food and the presence of these organisms in meat and raw meat products has relevant public health implications (Sousa, 2008) . The results of Food-borne pathogens (E. coli, Salmonellae and S. aureus) isolation, ( Table, 1) revealed that, 79 out of 125 samples were positive for isolation (63.2%), represented as 20 positive samples (16.0%&25.3%) from minced meat samples followed by 17 sausages (13.6%&21.5%), 16chicken meat (12.8% & 20.3%),14beef meat (11.2% & 17.7%) and finally 12 beef burger (9.6%&15.2%) samples and most samples showed mixed isolates. This may be due to the combination of the low quality of beef carcass used, spreading of bacteria in meat by grinding, poor manufacturing processes, inadequate cleaning and disinfection of both equipment and surfaces or poor personal hygiene and use of untrained personnel.
These results came in accordance with that obtained by Maarouf and Nassif 2008 , Lamada et al., 2012 and Abdaslam et al., 2014 . A total of 113 strains were recovered from 125 samples, includes E. coli (53=46.9%), Salmonellae (20=17.7%) and S. aureus (40=35.4%). They were isolated mostly from minced meat samples (32=28.3%), sausage (24=21.2%), chicken meat (22= 19.4%), beef meat (21=18.6%) and finally beef burger samples (14=12.4%) as shown in Table ( 2). Nearly similar results were recorded by Maarouf and Nassif (2008) , Lamada et al., (2012) and Abdaslam et al., (2014) . These bacterial pathogens in meat and its products are of public health importance for consumers (Leloir et al., 2003 and Sousa, 2008) . The results of E. coli isolation ( Table, 3) showed that 53 strains were isolated mostly from minced meat samples (13= 24.5%) followed by sausage (12=22.6%), beef meat (11=20.8%), chicken meat (10 = 18.9%) and beef burger samples (7=13.2%). Nearly similar results were obtained by Maarouf and Nassif (2008) , Abdaslam et al., (2014) , Abd El-Salam (2014), Ramadan (2015) and Saif (2015) . The colonial appearance and the biochemical profile of E. coli isolated was similar to those previously reported such as the fermentation of certain sugars or enzymatic reaction (Quinn et al., 2002, and Ezzat et al., 2014) . Regarding to, the serological identification of 53 isolated E. coli ( Table, 4) showed that, 43 strains were typed as O55:H7 (13=24.5%), O78 (5=9.4%), O111:H4 (8=15.1%), O26:H11 (7=13.2%), O119:H4 (2=3.8%) and O125:H18 (8=15.1%). While other 10 strains (18.9%) were untyped by the available antisera. These results came in harmony with those of Kalchayanand et al., (2012) Percentage in relation to total number of isolated E.coli (53) 
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55 Table ( 5) showed that, the isolated E. coli were highly sensitive to enrofloxacin, cefotaxime, gentamycin and norfloxacin. Meanwhile, they were moderately sensitive for ciprofloxacin and doxycycline. Moreover, they were very high resistance to pefloxacin, streptomycin, ampicillin, amoxicillin and oxytetracycline. These results go in parallel with those obtained by Fazlina et al., (2012) and Zhao et al., (2012) . Moreover, our results proved that multiple antibiotic resistances are widely spread among isolated strains of E. coli. The results of Salmonella isolation ( Table, 6) revealed that, a total of 20 Salmonella strains were isolated from examined samples where7 (35.0%), 4 (20.0%), 4 (20.0%), 3 (15.0%) and 2 (10.0%) were isolated from minced meat, chicken meat, sausage, beef meat and beef burger samples respectively. Nearly similar results were recorded by Phillips et al., (2006) , Maarouf and Nassif (2008 ), Lamada et al.,2012 , Abdaslam et al., (2014 ), Abd El-Salam (2014 , Ramadan (2015) and Saif (2015) . The colonial appearance and the biochemical profile of isolated Salmonella strains was similar to those previously reported by Kumar et al., (2010) , Ozkalp (2012) and Abd El-Salam (2014) . Regarding the serological identification of 20 isolated Salmonella strains ( Table, 7) Showed that, S. Typhimurium was the predominant serotype isolated (10=50.0%) followed by S. Enteritidis (8=40.0%) and S. Typhi (2=10.0%) which were from groups B and D. The majority of the Salmonella serotypes isolated from all the sources are known to be pathogenic to humans. Similar results were obtained by Phillips et al. (2006) , Maarouf and Nassif (2008) , Dogru et al., (2010) , Husain (2010) , Edris et al, (2011 ), Ghozzi et al., (2012 ), Lamada et al., (2012 , Abdaslam et al., (2014) and Ahmed and Shimamoto (2014) Referring to presence of S. Typhi and S. Enteritidis in meat and meat products indicates that the contamination is from human origin and may be the result of poor personal hygiene during handling and processing of food, whereas presence of S. Typhimurium indicates the contamination is from chicken and animal tissues sources (Abdaslam et al., 2014) . The results of antibiotic sensitivity tests for the isolated Salmonella Strains. Table ( 8) showed that, the isolated Salmonella strains were highly sensitive to gentamycin, norfloxacin, enrofloxacin, ciprofloxacin and cefotaxime. Meanwhile, they were very high resistance for ampicillin, amoxicillin, streptomycin and oxytetracycline. These results go in parallel with those obtained by , Aslam et al., (2012) , Fazlina et al., (2012) and Abd El-Salam (2014) . The results of S. aureus isolation ( Table, 9) cleared that, 40 strains were isolated from minced meat (12=30.0%), sausage and chicken meat (8=20.0% for each one), beef meat (7=17.5%) and beef burger (5=12.5%). These results were nearly similar to Aseel et al., 2010 , Kanika et al., 2011 , Goja et al., 2013 , Jackson et al., 2013 , Abdaslam et al.,2014 and Ezzat et al.,2014 . The presence of S. aureus in meat and its products indicates poor hygiene of meat handlers as well as lack of sterilization of utensils and they grow without pronounced change in odour or taste in the products and producing heat stable enterotoxins which lead to food poisoning with severe diarrhoea and gastroenteritis among consumers (Plaatjies et al., 2004) . The colonial appearance and the biochemical profile of S.aureus isolated was similar to those previously reported such as the fermentation of certain sugars or enzymatic reaction as lipase, extracellular pigmentation production (Staphyloxathine) and Staphylocoagulase (Quinn et al., 2002 , Shittu et al., 2006 , Chandrakanth et al., 2010 and Ezzat et al., 2014 .Moreover, all isolated strains were coagulase positive S. aureus. Nearly similar results were obtained by Phillips et al., (2006) , Maarouf and Nassif (2008) , Chandrakanth et al., (2010) and Abdaslam et al., (2014) . Six S. aureus strains out of 10 randomly examined ones (60.0%) using the SET-RPLA test, were enterotoxigenic and classified according to type of toxin into (3A,1 B, 1C,  1A&C ). This result nearly similar to that recorded by (Rosec et al, 1997 , Abdaslam et al., 2014 and Ezzat et al., 2014 who found enterotoxin A, C and A&C in chicken, beef meat and meat products. The in-vitro sensitivity tests for the isolated S.aureus Table ( 10) showed that, the isolated S.aureus were highly sensitive to norfloxacin, enrofloxacin, gentamycin, ciprofloxacin and cefotaxime. Meanwhile, they were highly resistant for ampicillin, amoxicillin, oxytetracycline and streptomycin. These results were agreed with (Datta et al., 2012 , Abd El-Salam, 2014 and Ezzat et al., 2014 . Finally, our results proved that multiple antibiotic resistances are widely spread among isolated strains of E. coli, Salmonella and S.aureus. Moreover, our recorded results showed a high bacterial load beside a relatively high rate of pathogens, this may be due to mishandling and the negligence of hygienic aspects either at production levels where most workers did not have medical certificates or selling of meat with expired dates. Therefore, it was concluded that E. coli, Salmonellae and coagulase positive S. aureus are meat-borne pathogens of public health important.
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